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DESCRIPTION 



OBJECTIVE LENS DRIVE 



Technical Field 

The present invention relates to an objective lens drive 
used for an apparatus for optical disks and particularly relates 
to the fixing portions of an elastic support member for 
elastically supporting a movable part composed of an objective 
lens, driving coils, a lens holder and so on. 

Background .Art 

There have been demands for an objective lens drive which 
drives an objective lens, which condenses light on a recording 
surface of an optical disk, in a tilting direction of the optical 
axis of the objective lens in addition to the optical axis 
direction and a direction perpendicular to the optical axis 
in order to correct optical coma aberration in an apparatus 
for optical disks having higher density. For example. Patent 
document 1 (Japanese Patent Laid-OpenNo . 2001-93177) discloses 
such an ob j ective lens drive . The prior art disclosed in Patent 
document 1 will be taken as an example below to describe a 
conventional objective lens drive in accordance with the 
accompanying drawings . 

FIG. 3 is a perspective view showing the conventional 
objective lens drive. A movable part of the objective lens 
drive is constituted of an objective lens 31 for condensing 
a light beam on an optical disk, a lens holder 32 for holding 
the objective lens , and three coils 33 for driving the obj ective 
lens in the optical axis direction, a direction perpendicular 
to the optical axis, and a tilting direction of the optical 
axis. The movable part has one end fixed on a fixing part 35 
via six elastic support members 34 which elastically support 
the movable part. Current is applied from the six elastic 
support members 34 to the three coils 33 to operate the movable 
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part in the optical axis direction, the direction perpendicular 
to the optical axis direction, and the tilting direction of 
the optical axis. 

In the apparatus for optical disks, in order to position 
5 light, which has been condensed by the objective lens, in the 
optical axis direction, the direction perpendicular to the 
optical axis, and the tilting direction of the optical axis 
with high accuracy and low power consumption, there have been 
demands for higher operating sensitivity in all the directions 
10 in the objective lens drive. 

In order to improve the static operating sensitivity in 
the optical axis, the direction perpendicular to the optical 
axis direction, and the tilting direction of the optical axis, 
it is necessary to increase the thrust of the objective lens 
15 drive by increasing the efficiency of a magnetic circuit and 
to reduce the spring constant of the support member. 

However, according to the contents disclosed in Patent 
document 1, the movable part is elastically supported by the 
six linear elastic support members and thus the operating 
20 sensitivity is not necessarily improved to a sufficient level . 
Further, since the movable part is supported by the six linear 
elastic support members, excessive restraint makes the 
operation of the movable part unstable. 

Moreover, in the case where a coil -shaped part or a bent 
25 part is provided on a part of at least two of the six elastic 
support members, the operating sensitivity is improved and 
the excessive restraint is eliminated. However, two of the 
six support members have different shapes and thus the cost 
is increased by a larger number of assembling steps and more 
30 complicated operations. 

The present invention is devised to solve this problem 
and its object is to provide an objective lens drive which 
improves operating sensitivity and assembling workability when 
driving and controlling light, which has been condensed by 
35 an objective lens, in the optical axis direction, a direction 
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perpendicular to the optical axis, and a tilting direction 
of the optical axis. 

Disclosure of the Invention 
5 In order to attain this object, an objective lens drive 

of the present invention has six linear support members for 
operably supporting a movable part , which includes a lens holder 
for holding an objective lens, in the optical axis direction, 
a direction perpendicularly to the optical axis and a tilting 
10 direction of the optical axis, and six fixing portions for 
fixing the support members. Two of the six fixing portions 
are made of a material lower ,in_ stiffness than the other _four_ 
portions . 

The invention of claim 1 comprises an objective lens for 

15 condensing a light beam on an optical disk, three driving coils 
for driving the objective lens in the optical axis direction, 
a direction perpendicular to the optical axis, and a tilting 
direction along the radius of the optical disk, a movable part 
. including the driving coils and a lens holder for holding the 

20 objective lens, elastic support members composed of six linear 
members each of which has one end fixed to the movable part 
and elastically supports the movable part, six fixing portions 
for fixing thereto the other ends of the elastic support members , 
and a magnet for generating driving force for the driving coils . 

25 Sections of two of the six fixing portions are lower in stiffness 
than another sections of the other four fixing portions . Here , 
the support member is advantageously reduced in spring constant 
and the excessive restraint of the movable part is reduced. 
According to claim 1, the sections of two of the six fixing 

30 portions for supporting the support members are lower in 

stiffness than the other sections of the other four fixing 
portions, so that the operating sensitivity of the movable 
part can be improved and the operation of the movable part 
can be stabilized. 



The invention of claim 2 is the objective lens drive in 
which the fixing portions are formed in a member with low 
stiffness that is boned with a reinforcing member, and the 
reinforcing member is shaped to exclude the sections of two 
of the six fixing portions. Thus, the configuration of the 
six fixing portions according to claim 1 canbe readily realized. 

That is, according to claim 2, the fixing portions are 
formed in the low-stif f ness material bonded with the 
reinforcing member, thereby improving assembling workability . 

Further, in an optical disk apparatus using the objective 
lens drive of the present invention, optical coma aberration 
can be corrected, thereby reducing the degradation of a light 
spot due to aberration and improving signal quality for 
recording and reproduction. 

Brief Description of the Drawings 

FIG. 1 is a perspective view showing the configuration 
of an objective lens drive according to the present invention; 

FIG. 2 is a perspective view showing the configuration 
of fixing portions of the objective lens drive according to 
the present invention; and 

FIG. 3 is a perspective view showing the configuration 
of a conventional objective lens drive. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be described 
below in accordance with the accompanying drawings. FIG. 1 
is a perspective view showing the configuration of an objective 
lens drive according to the present invention. 

Two focusing coils 3 and a tracking coil 4 are mounted 
in a lens holder 2 for holding an obj ective lens 1 . The ob j ective 
lens 1, the lens holder 2, focusing coils 3a and 3b, and the 
tracking coil 4 constitute a movable part 5 . Linear six support 
members 6a, 6b, 6c, 6d, 6e, and 6f have ends fixed on the outer 
edge of the lens holder 2 and the other ends fixed on fixing 



portions 7a, 7b, 7c, 7d, 7e, and 7f . The six support members 
6a, 6b, 6c, 6d, 6e, and 6f movably support the movable part 
5 on a fixing member 7. Permanent magnets 8 are opposed to 
each other so that the two focusing coils 3 and the tracking 
coil 4 are sandwiched between the permanent magnets 8 and are 
fixed on yokes 9 made of a magnetic substance. 

The objective lens drive is driven as follows: driving 
current is applied to the two focusing coils 3 so that 
electromagnetic forces are generated in the same direction 
by the action of magnetic fluxes from the permanent magnets 
8 , and the movable part 5 is driven in the optical axis direction 
of the objective lens. Further, driving. current is applied 
to the two focusing coils 3 so that electromagnetic forces 
are generated in opposite directions by the action of magnetic 
fluxes from the permanent magnets 8. Thus, the movable part 
5 is driven in a tilting direction of the objective lens. In 
this case, the two focusing coils 3 are used for driving in 
the optical axis direction of the ob j ective lens and the tilting 
direction of the objective lens. A tilted driving coil may 
be mounted in the movable part in addition to the focusing 
coils to perform driving in the tilting direction of the 
objective lens. Further, driving current is applied to the 
tracking coil 4 so that the movable part 5 is driven in the 
direction perpendicular to the optical axis. 

Referring to FIG. 2, the configuration of the fixing member 
7 of six portions will be described below. The fixing member 
7 has the six fixing portions 7a, 7b, 7c, 7d, 7e, and 7f each 
of which has a hole. The six support members 6a, 6b, 6c, 6d, 
6e, and 6f are respectively inserted into the holes provided 
on the fixing portions and are fixed on the lens holder 2 and 
the fixing member 7 by means of soldering and so on. 

Further, the fixing member 7 is configured so that a 
flexible printed board 7g with low stiffness is bonded to a 
reinforcing plate 7h having a reinforcing member made of glass 
epoxy and so on with high stiffness. The reinforcing plate 



7h is formed so as to avoid the two fixing portions 7b and 
7e. Thus, when the flexible printed board 7g and the 
reinforcing plate 7h are bonded to each other, the four fixing 
portions 7a, 7c, 7d, and 7f are composed of two layers of the 
flexible printed board 7g and the reinforcing plate 7h, whereas 
the two fixing portions 7b and 7e are composed only of the 
flexible printed board 7g. Therefore, the two fixing portions 
7b and 7e are lower in stiffness than the other four fixing 
portions 7a, 7c, 7d, and 7f. 

The two fixing portions 7b and 7e of the six fixing portions 
are lower in stiffness than the other four fixing portions 
7a, 7c, 7d, and 7f in the present embodiment. Thus, while the 
movable part 5 is stably supported by the fixing portions 7a, 
7c, 7d, and 7f, the support members 6b and 6e fixed on the 
fixing portions 7b and 7e are reduced in spring constant to 
improve the operating sensitivity of the movable part 5 and 
the operation of the movable part can be stabilized by reducing 
the excessive restraint of the movable part. 

Further, the fixing member 7 is configured so that the 
flexible printed board 7g is bonded to the reinforcing plate 
7h, so that the f ixingportions canbe readily varied in stiff ness 
due to the different shapes of the flexible printed board 7g 
and the reinforcing plate 7h. Since the six support members 
are all shaped like straight lines, the assembling process 
can be simplified to improve workability. 



